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7'he object of this journal is to l'eCOl'd accurately and 

lucidly the latest scientific, mechanical and industl'ial 

news of the day. As a weel.ly journal, it is in a posi

tion to announce intel'esting develop'mellts bef01'e they 

are published elsewhere. 

The Editor is glad to have submitted to him timely 

articles suitable for these columns, espec'ially when such 

al'ticles are accompanied by photographs. 

Is Our Naval Programme Imperilled? WHEN the pre3em administration, urged by the 
pressure of public opinion, authorized the great 
naval programme of the past Summer, it was 

pointed out by the advocates of preparedness that the 
passage of the bill was, after all, but a prelimiuary 
step in the great work of building and putting into com
mission the powerful fleet called for by the bill. It is 
one, thing to vote $310,000,000, more or less, for the 
creation of a modern fleet; it is quite another thing to 
get out the designs for these ships, construct them, 
vote the annual appropriations as they come due, pro
vide the necessary personnel, put the ships in commis
sion, give them Ii shaking down cruise, and assemble 
them in the first line of our naval defense. 

The administration has made a notable start by 
authorizing a programme which is far larger than any 
that has ever been put through, not only in our own 
Navy, but in that of any great naval power. The arduous 
task of carrying this programme successfully through 
within the time limits imposed, will call for the exer
cise on the part of the Navy Department of infiuite 
tact; patience, perseverance and zeal, as the years go by. 

To any one who is fammar with the past history of 
the upbuilding of our Navy, it will be evident that the 
programme can be put through successfully and on time, 
only if there is the most perfect harmony between the 
Navy Department and the shipbuilding and armor-plate 
making interests of the country. It is equally evident 
that. if this condition is to be secured, there must be a 
radical change in the attitude of distrust of organized 
capital which has marred the usefulness of the Secre
tary of the Navy and has delayed the wOl'k of warship 
construction during the past few years. 

The remarkable state of preparedness of the British 
Navy at the opening of the war, and the rapidity with 
which new ships have been added to that Navy during 
the' progress of the war, are mainly due to the har
monious cooperation of the Government and the private 
shipyards; and there can be no doubt that the disap
pointing results attending the opening of the bids for. 
our own new construction are in no little degree due' 
to the absence of such cooperation and encouragement 
on the part of our own Government as represented by 
the present Secretary of the Navy. 'If the new pro
gramme is to be completed on time, the thing can be 
done only by thorough cooperation with the private 
yards; and this can be secured only by an attitude of 
confidence, fairness, and appreciation on the part of 
the Naval Secretary. 

Although we have indulged in some very frank criti
cism of Mr. Daniels during the four years of his Secre
taryship, we are free to admit that the Secretary or 
1916 is a different Secretary from that of 1912. Mr. 
Daniels has shown during the past two years a growing 
appreciation of the needs of the Navy and an unmistak
able desire to avail himself of such criticism of his 
administration as was characterized by intelligence and 
fairness of spirit. We do not know whether Mr. Daniels 
will succeed himself or not, as Secretary of the Navy, 
but if he should, there is opened up before him, in con
nection with this great task of upbuilding our Navy 
and pushing the new programme to completion, an op
portunity such as no predecessor in his office has ever 
possessed. 

It goes without saying that during the present great 
crisis in our Naval history, the shipbuilder, the armor
plate maker, and the manufacturer of ordnance, should 
give the preference to Naval work. Congress has done 
its part; and, provided the achhinistrati<)U: is disposed 
to cultivate an attitude of sympathetic cooperation, it 

is now up to the private manufacturers to join with the 
Government shipbuilding yards in transmuting the great 
Navy Bill of the past Summer from a dream on paper 
to a great lleet afloat upon the high seas. 
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Impressions of a Great Canadian Training Camp 

By the courtesy of the Commandant, Major Gen
eral E. W. Wilson, and under the personal 
guidance of his Aide, Lieut. Col. A. H. W. Powell, 

the Editor of the SCIENTIFIC AMERI<lAN, was recently 
given an opportunity to inspect the great t�aining camp 
at Val cartier near Quebec, in which Canada's first con
tingent of 32,000 men underwent its preliminary train
ing before leaving for the European theater of war. 
The site of the camp is a large plateau 17,000 acres in 
extent, level as a billiard table, situated well up among 
the hills, and therefore admirably adapted, from the 
viewpoint both of military maneuvers and of hygiene, 
to the needs of a great military encampment. The 
main artery of traffic through the camp is a broad, 
macadamized highway which extends for a distance of 
three miles. On each side of this road the troops are 
arranged by battalions; the tents of each battalion 
forming three sides of a square, and the enclosed space 

'constituting in each 'case the parade ground for the 
battalion. 

After we had driven through the sea of white tents, 
the automobile brought us to one end of what looked 
for all the world like one of those sloping wooden dams 
across a river with which we are familiar here in the 
United States. Facing it at a .distance of 100 yards 
was a line of recruits, chiefly stalwart men from the 
plains of Western Canada, who were being trained in 
the art of rushin� an enemy�s trenches. On they came 
at the word of command, and sweeping up the inclined 
face of the "dam," dropped out of sight beyond its 
crest. The fact that every man disappeared with the 
butt of his rifle high in air, suggested what was taking 
place on the further side. We drove on and stopped 
just to the rear of the structure, and in time to see the' 
second line of men appear over the crest and drop 
down into the trench. Here, at yard· intervals, was a 
line of a hundred or more straw·stuffed dummies, into 
which the attacking troops drove deeply with their 
bayonets as they dropped to earth. Then followed 
another rush of some fifty yards until the attackers 
reached a long line of dummies swung from poles over
head, each dummy about the thickness of a man's body 
being made up of a large bundle of sticki'< or ozier!;. 
Every man of the charging troops selected his mark and 
drove home his bayonet with a swift horizontal thrust. 
The charge finished with a novel bayonet movement 
which has been developed during the present operations 
in Flanders and has proved to be wonderfully efficient. 

A drive of a mile or so over the splendid turf with 
which the whole of the Valcartier plain is covered, 
brought us to the wonderfully complete system of in· 
struction trenches, of which there must be altogether 
some two miles at this camp. These trenches are � 

perfect replica of those which the British have built 
on the Western front, no detail having been omitted. 
They were built under the direction of officers who have 
seen active service in the trenches and have been in
valided home to Canada. So valuable 'is the experience 
of these officers that many of them have been retained 
permanently at Valcartier and other Canadian camps 
for instruction of the recruits in trench building and 
warfare under modern conditions. Every type of con
struction is here seen, and before they leave for Europe 
the Canadian contingents are made thoroughly con
versant with the various methods of trench building, as 
determined by the character of the ground and the 
materials encountered on the various parts of the front. 

Particularly interesting were the concealed machine
gun positions and the dugouts, twenty to thirty feet 
underground, approached by thoroughly timbered stair
ways. On entering the first machine·gun chamber which 
was entirely enclosed by earthen walls and roof, we 
asked where was the port or casemate thro�gh which 
the gun was fired. By way of answer, Col. Powell gave 
a word of command, and directly in front of us there 
opened up an embrasure a few inches in width and 
several feet in length, revealing the plain over which 
an attacking enemy would have to come. 

A little later we were outside and facing the grass
covered parapet of the trenches from which we had just 
come. "Somewhere opposite you," said Col. Powell, 
"is the machine·gun position which you have lately 
examined; can you locate it?" A careful search of the 
grassgrown slope failed to reveal the slightest indica
tion; and ,then, at the word of, command, a long and 
narrow strip of the turf lifted, revealing the easily
recognized muzzle and water jacket of a Ma:s:im ma
chine·gun. 

Then we motored over to the rifle butts, some two or 
three miles distant. Everything is on a grand scale 
at Valcartier, including the rifle butts, which stretch in 
a continuous line for about two miles, there being no 
less than sixteen hundred separate targets in the line. 
Their great number is explained by the fact that, in 
the first rush, over thirty thousand men had to be 
trained at Valcartier with all possible expedition; and 
IB order to prevent delay in giving the men a thorough 
course in sniping, this generous provision of targets 
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was made. The first impression was of the very limited 
range at which the various firing squads were prac
ticing-200 to 250 yards. "There is no long-distance 

,shooting in trench warfare," said Col. Powell, "and 
we are training these men for conditions as they will 
find them at the front." Disappearing. targets painted 
in such a way as to merge with 'the landscape back of 
them are used, and the men are made expert in firing 
at pointblank range at a target which brings its center 
just above the line of vision and at once disappears. 

In view of our own activity in the matter of business 
men's camps, such as that which General Wood has 
made such a success at Plattsburg, this great camp at 
Valcartier should possess deep interest for those 
patriotic Americans who are offering themselves each 
year for training. A visit to Valcartier, particularly 
on the part of those who are training themselves for 
commissions, would be highly educative; and if the 
courtesies extended to the Editor of this journal are 
any criterion, we believe that they would find a cordial 
welcome awaiting them. 

Indian Languages of America THE Bureau of American Ethnology of the Smith
sonian Institution, which conducts studies and in
vestigations among the Indians, is constantly 

bombarded with requests for "The Indian word" for 
this and that. It may be worth while to explain to the 
public, therefore, that there is no one American Indian 
language. On the contrary there are about 1,000 
languages in the two Americas, and practically 500 
distinct Indian languages north of Mexico; It becomes, 
then, impossible to give "the" Indian word for any 
English equivalent, and consequently it is usually 
chosen from the language of the tribe which inhabits, 
or once inhabited, the particular section of the country 
from which the request comes. 

Fortunately for the student of Indian linguistics, 
nearly all the tribal and family languages may be 
elassified into groups, so that it is not necessary for 
the philologist to learn each language; he studies the 
basic principles of the speech of a linguistic group, 
and, following certain rules and exceptions, is able 
to comprehend much of the speech of its several 
branches. He knows, according to Grimm's law evolved 
years ago by oilr old friend, the compiler of the fairy 
tales, that certain consonants correspond in all re
lated languages. Thus the scientist recognizes the 
same word despite its disguises. But it is not with a 
view of disguising or making his speech distinctive 
that an Indian' of one tribe pronounces a word dif
ferently from one of another tribe, but because he 
cannot pronounce certain sounds. The Arapaho, 
Cheyenne and Caddo tribes have the sound of n but 
lack I and r; on the other hand, the Kiowa, Apache, 
Zuni and Cherokee' have I and n, but lack r. The 
Sioux call themselves by a name meaning "allies," 
pronounced "Dakota" by those of the eastern or 
Santee division; "Nakota" by the middle or Yankton 
division, and "Lakota" by tht! western or Teton 
division. 

. But besides these variations, and many others, there 
are the eccentricities in speech of the individual, of 
the family proper, and of the camp·group, all of which 
intrude transient forms, just as in the English speech 
of North America we find variations between the 
speech of a Northerner, a Westerner, and a Southerner. 
The philologist has to beware all this, and to sift and 
sort the languages to eliminate all such local and 
colloquial accents, for it must be remembered that the 
speech of the red man is not a written language, with 
a' grammar and a dictionary, except those which bis 

white friends have evolved for him. It is of interest 
and value to know and record these various aboriginal 
languages before they become extinct, and that is one 
part of the work of the Bureau of,American Ethnology. 

Women Students in German Universities THE women students enrolled at the different 
German universities for the summer semester of 
1916 numbered 5,460, or nearly twice the number 

enrolled in 1911. Female students in 1916 constituted 
10.5 per cent of the total student body, compared with 
4.8 per cent five years ago. 

During the past five years feminine interest in mathe
matics, natural science, and medicine has greatly in
creased; more than one-fourth of the women students 
now are enrolled for the last·named course, compared 
with about 20 per cent five years ago, or in actual num
bers, 1,394, compared with 582. The students of mathe
matics and natural science number 1,011, compared 
with 504 five years ago. In philology and history the 
number has risen since 1911 from 1,563 to 2,654; in 
political history and agriculture, from 67 to 213; law, 
from 39 to 93; Protestant theology, from 5 to 14; phar
macy, from 8 to 22; and dentistry, from 27 to 58. 

Since the outbreak of the war, the enrollment of fe
male students has made particular strides in the Prus
sian and Bavarian universities of Berlin, Frankfort-on� 
Main, Marburg, Halle and Munich. 
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Naval and Military 

Cost of the U. S. Navy.-The total expenditures for 
the U. S. Navy from 1794 to 1915, inclusive, reaches 
the great sum of $3,214,339,051. This includes ships, 
establishments, pay, materials, and all expenses in con
nection with the Navy Department. The total cost of 
all ships now upon the Navy List, excluding the, new 
work authorized in 1915 and the great bill of 1916 is 
$459,686,551. 

Details of the Latest Zeppelin.- The Zeppelin 
L-33, recently brought down near London, proved to 
be one of the largest and latest in the German service. 
It carries four gondolas in which are mounted six Mer
cedes engines, each of 240 h.p. There are five pro
pellers, and it is estimated that the airship carried 2,000 
gallons of petrol in her various tanks. She' is fitted 
with no less than sixty bomb-droppers. The ship is 
680 feet long, and her total estimated weight, with her 
crew of twenty-two officers and men, is fifty tons. She 
carried seven guns, including five Maxim machine guns. 

Patrolling the British Channel.- The security of 
the ferry service across the British Channel is one of 
the astonishing feats of the war. Admiral Sir Reginald 
Bacon, who commands this patrol, says in his report 
" during the last six months more than 21,000 merchant 
ships have passed through my patrol ships." Out of this 
number, only' 21 have been sunk, or seriously damaged 
by the enemy. Our flotilla has also helped to protect 
the flank of the troop transport service for our Army 
in France. Safety has been so perfectly insured that 
the loss of no single life has been reported during the 
whole of this period. 

Enormous Output of British Shipyards.- Speaking 
of the wonderful activity in British shipyards, the 
" Engineer" of London, states that the number of new 
vessels built during the war almost passes belief. If 
owners of shipyards had been asked three years ago 
what their maximum possible output would be, their 
estimate would have been 1000/0 below the mark. 
"Twenty months ago," says the " Engineer," "the de
signs of two great ships were merely under discussion. 
Today, they ·are practically completed. Docks are being 
finished years before their time; factories are being 
erected; cranes built; berths lengthened or built en
tirely new; and all things that ships need to maintain 
them are being pushed forward with astonishing 
rapidity." 

Railroad Wrecking in the Russian Retreat.-Tlle gage 
of the Russian railroads is about one foot wider than 
that of the German railroads. Hence the Russians dur
ing their retreat after the battle of Tannenberg believed 
that the Germans would be unable to use their narrower
gage locomotives and cars on the Russian lines. The 
Germans, however, moved one of the rails a foot 
inside its former position. At the same time they 
ruined the track for Russian use, by sawing off the 
ties just outside the shifted rails. The Russians 
came back and on their next retreat exploded a cart
ridge at each rail-joint, smashing the joint and bending 
in the abutting rail ends so that cars could not pass. 
This involved for the Germans the huge task of bringing 
up new steel and re-laying the entire track. The job 
was completed. 

Our First-Une of Dreadnoughts.- With the excep
tion of the battleship "Connecticut," our first-line in 
the Atlantic fleet is composed entirely of all big-gun 
ships, and in a few week's time, when the newly-com
missioned " Arizona" joins the fleet, the " Connecticut" 
will go into the reserve and we shall have a first-line 
composed of dreadnoughts. If the "North Dakota," 
which' has been undergoing a thorough reconstruction 
of motor power is got ready by that time, we shall have 
12 ships mounting nothing smaller than 12-inch and 14-
inch guns in their main batteries, namely: "Delaware" 
and " North Dakota," " Utah" and " Florida," 
" Arka'nsas" and " Wyoming," "New York" and 
"Texas," "Oklahoma" and "Nevada," and "Penn
sylvania" and " Arizona." The total broadside will be 
made up of sixty-four 12-inch and sixty-four 14-inch 
guns. 

Bringing Down a ZeppeUn.- From an American 
who was recently engaged in airship construction near 
London and was in that city during several Zeppelin 
raids, we gather the following particulars of the method 
by which one of the Zeppelins was destroyed. The at
tacking aeroplane carried suspended at a suitable dis
tance below it a light grappling iron, for engaging and 
tearing the envelope of the Zeppelin. On the grappling
iron was mounted an electrical ignition device connected 
by cable with a switch placed near the aeroplane pilot. 
in the' case when this device was successfully used, 
London had ample notice of the approach of the enemy 
and the aviators had time to rise to sufficient height 
for a swooping attack on the dirigible. The exploding 
device was drawn successfully across the env61ope, 
ripping it open so that the liberated gas could be ignited 
by the spark. 

SCIENTIFIC AMERICAN 

Science 

Women Students in German UniverSities numbered 
5,460 during the summer selliester of 1916, of whom 
1,394 were studying mediCine, while 1,011 were' taking 
courses in natural science and mathematics. 

Lake Malheur,'in southeastern Oregon, ,is one of the 
largest wildfowl reservations in the country and a 
natural refuge and breeding ground for thousands of 
waterfowl. Bird-lovers throughout the United States 
feel concerned over a project on foot in Oregon to 
drain this lake and make use of the land.' 

A National Census of Research.-One of the com
mittees appointed by the new National Research Council 
is entrusted with the task of preparing a national 
census of equipment for research, of the men engaged in 
it, and of the lines of investigation pursued in co
operating government bureaus, educational institutions, 
research foundations and industrial research labora
tories. 1)r. Stratton, director of the Bureau of Stand� 
ards, is chairman of the committee. 

Standardizing Insect Control in the Greenhouse.
The U. S. Bureau of Entomology is engaged in important 
experimental work which will eventually result in the 
complete standardization of methods of insect control 
in greenhouses. Greenhouse fumigation with hydro
cyanic acid gas has already been standardized, par
ticularly in relation to the dosage which can be safely 
used for various kinds of plants and the strength of 
gas necessary for the control of different greenhouse 
insect pests. 

The Freezing Point of Mercury has recently been 
very carefully redetermined at the U. S. Bureau of 
Standards, platinum resistance thermometers being used 
in measuring temperatures. The value obtained was 
- 38.87 deg. C. (- 37.W F.), which agrees substantially 
with that obtained many years ago in the determination 
made under the auspices of the British Government. 
Chappuis, in 1900, obtained a value of - 38.80 C. The 
value given by Hutchins is - 39.44 C. The precise 
determination of this constant is of interest on account 
of its applications in thermometry and elsewhere. 

New York Meeting of the A. A. A. S.-The seven
tieth meeting of the American Association for the Ad
vancement of Science will be held in New York City 
from December 26 to 30, 1916, under the presidency 
of Prof. Van Hise, president of the UniverSity of Wis
consin. About forty national societies affiliated with 
the association will meet in conjunction with it, and 
the forthcoming meeting is to inaugurate the practice of 
holding large "convocation week" meetings once in 
four years, successively in New York, Chicago and 
Washington. Since the association last met in New 
York, ten years ago, its membership has grown from 
5,000 to 11,000, and the coming meeting will undoubt
edly be the largest and most important gathering of 
scientific men ever held in this country. 

Engtish Sparrows in the United States.- The Govern-
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Radio Communication 

The Difference in Longitude Between Paris and 
Washington has lately been determined with the aid 
of wireless telegraphy. The work had been in progress 
since October, 1913. The distance between the stations 
is 6,175 kilometers; and the result, expressed in terms 
of time, is 5 hours 17 minutes 35.67 seconds. This find
ing is probably accurate to 0.01 second. 

Remarkable Long Distance Transmission by Ama
teulS appears to be common in the state of Wisconsin. 
Recently, E. H. Hartnell, an amateur of Salem, was 
able.to work 75 miles either day or night with a three
inch spark coil consuming 24 watts. Previous to this 
time the amateurs of California were looked upon as 
having a monopoly on long distance transmission and 
reception w.ith ordinary apparatus. 

Change in Title of Naval Radio Service.--- Here
after the Naval Radio Service will be known as the 
Na val Communication Service. Charges on all traffiC 
exchanged between other systems (radio, telegraph, and 
cable) and radio stations (ship and shore) operated by 

the Navy will be accounted for by the Naval Commu
nication Service. In addition to his other duties, the 
Director of Naval Communication will perform tlJe 
duties formerly assigned to the Superintendent of Naval 
Radio Service. 

Completion of San Diego Station marks the weld
ing of the third link in a chain of five wireless stations 
for the United States Navy, extending from WashinG
ton, D. C., to Cavite, P. I., via the Canal Zone, Panama. 
The new statton has three towers each 600 feet higlJ, 
and it is to operate in conjunction with the two sta
tions already in service at Washington and Panama" 
and with the proposed station at Pearl Harbor, Hono
lulu. The latter, when realized, will connect the 
Philippines with the United States. 

Wireless and the Somme Casualties.- From tile 
reports of war correspondents it appears that wireless 
telegraphy is being employed to good stead in the offen
sive actions of the British and French armies on the 
Somme. The artillery and the aeroplane observers are 
linked by wireless, and it is said that the airmen are 
in continual communication with the former. Thus it 
is possible to establish an accurate barrier fire which 
it'! constantly, shifted forward as the lines of charging 
Allied troops move over the ground. The efficacy of 
the co-operation between aerial observers and artillery 
has a marked efIect on the casualties of the attackers. 

Low-Power ShipStations.-The extension of wire
less telegraphy to small vessels, particularly cargo 
ships, as well as the need for a moderate power instal
lation for emergency purposes on large vessels, has 
brought into existence a compact tra,nsmitter of 1,4 

kilOwatt capacity. All the apparatus constituting tllis 
transmitter, including the motor-generator, is mounted 
in a wooden cabinet measuring 27 inches high, 26 incht's 
wide, and 17 inches, deep when Closed. The cabinet is 

ment "bird census" of 1914 indicated an average of divided into two compartments, the larger one being 
six pairs of robins and five pairs of English sparrows used for the motor-generator and the disk discharger, 
on each farm tract of the standard size (lOS acres) . �bne the smaller is devoted to the other apparatus. 
used in the enumeration. The accuracy of these figures 
was widely questioned by people who felt sure that the 
English sparrow was by far the commonest bird in the 
northeastern l;nited States. However, the recently pub
lished results of the 1915 census also indicate the greater 
abundance of robins, in the proportion of eight pairs 
to six. A recent estimate by Mr. F. L. Burns based on 
his sectional census made in 1914 at Berwyn, Pa., places 
the total population of English sparrows in the United 
States east of the Mississippi River at 165,000,000 indi
viduals. 

Women Wireless' Operators of England.- At the
beginning of the year the Marconi organization in Eng
,land, determined to test the suitability or otherwise 
of women as wireless o])erators, and established ::f 
school at one of their stations, where instruction of a 
practical and theoretical nature has been given to 
women. The school has been well attended, states The 
Electrician, but applications for admission were latterly 
refused, as a decision had been arrived at to close the 
establishment for the present. So far as it has gone 
the experiment is regarded as encouraging, and some 

! Completion of the U. S. Topographic Map.-After ot the pupils have been already drafted to stations, 
many years of excellent work by the U. S. Geological where they are taking night duty in turn with men. 
Survey, the Topographic Atlas of the 'United States Sending by female operators has, however, a tendency 
covers only 40 per cent of the country, and many of to be too light. This defect varies in individual cases, 
the sheets are already so old that their value is de- and with some of the women learners it is thought 
cidedly limited. At the present' rate of progress, in that they will become efficient wireless operators with 
spite of liberal appropriations from Congress and the practice. 
cooperation of many states, it is estimated that it would Concerts Through the Air.- War bulletins and im
take about a hundred years to complete the mapping of portant world happenings, now and then interspersed 
the country, to say nothing of keeping the map up to in a nightly musical program from the air, emanate 
date. This situation is extrelliely deplorable from from the radio experimental laboratory of Dr. Lee 
many points of view-that of national defense, among DeForest at 'Hlghbridge, N. Y. Among the musical 
others-and great interest therefore attaches to the numbers on the nightly program are operatic seJec
movement recently set on foot by Prof. W. M. Davis, tions, popular dance music, sentimental songs, Hawaiian 
of Harvard University, to take whatever measures may medleys, and stirring band and orchestra phonograph 
be necessary to secure an acceleration of the work. offerings. In pOint of clearness it is said that the 
A strong committee has been formed to push this pro- ,'xylophone and the accordion are among the best instru
ject, with Prof. Davis as chairman, and members repre-,"o ments for, wireless transmiSSion, although the brass 
senting organizations and institutions interested in t�e', band and the human voice, especially if soprano, oft
cOIl)pletion of the map from many diverse points dt times are equally clear to all the listening amateur 

.' view. Prof. A. E. Burton, of the Massachusetts Iristi- stations. To transmit the human voice by, wireless 
'tute of Technology, is secretary. All interested,' per- telephone the speaker or operator talks into an ordinary 
,sons are invited to write to him, specifying as definitely microphone. In the case of the musical selection, on 

as possible the practical advantages that would accrue the other hand, the microphone is placed inside the 
to the writers from the more rapid progress of our cabinet of a phonograph, where it can get the full 
national map. volume of sound. 
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